1. Introduction.-In a recent paper Chandrasekhar and Munchl have obtained a formula connecting the mean rotational velocity (or its higher moments) of stars with the mean value (or the higher moments) of a directly observable quantity v sin i, where i is the inclination of axis of rotation of the star with the line of sight. The merit of this formula lies in the fact that we can compute a true mean value without any knowledge of the true distribution of the rotational velocity. Here we shall apply this same idea to a different problem in stellar statistics.
Considering stars in a certain region of the sky, we can observe the radial velocity and the two components of tangential velocity;2 we can therefore obtain from the observational data the mean square velocity components in three mutually perpendicular directions. The question we shall consider is the method by which these means can be converted into mean square velocity components in three principal directions of stellar motion, for example, along the three principal axes of the velocity ellipsoid.3 Before going into the problem just mentioned, we shall first formulate the basic idea underlying Chandrasekhar and Muinch's paper in a more general form.
2. A Statistical Relation.-Let +5(y) be the observed distribution with respect to a directly observable quantity y, which is a function of two independent physical quantities x and t; thus y = g(x, t).
(1)
Let the probability that t lies between t and t + dt be w(t). Then the probability distribution, f(x), of the physical quantity x is evidently related to +(y) by an integral equation which can be derived in the following manner:
Let yo and yi denote the least and the greatest possible values of y, respectively. Then g(x, t) = constant = a (yo < a _ y1) 
If the observed quantity y is a function of more than two variables, It is worthy of notice thatf(x) may also involve the variables t. If the variables in g(x, t) are separable, i.e.,
and we obtain the relation g= ?fg2(t)w(t) dt (7) for g1(x) = x. An example of (7) is the case considered by Chandrasekhar and Munch; thus, for their problem g2(t) = w(t) = sin t.
Therefore yn =fw/2 sin"+1 t dt.
3. Relations between Mean Square Velocities.-Consider a celestial sphere with the observer at the center 0. Let 0 V represent the direction of space velocity of a star at S. Choosing a coordinate system with OX pointing in the direction of star streaming and OZ in the direction of minimum mean speed, we measure the spherical coordinates 0i and (pi from the OX-axis and the OXZ-plane, respectively. We let the coordinates of S be (01, pi) and of V, (02, j). Furthermore we denote the arc SV by e and the angle between the planes OS V and OSX by 4.
If denotes the space velocity, the components v,, V2 and v3 of v'resolved along the radial direction OS, and in the two mutually perpendicular directions in the tangential plane are, respectively, vI = vcos , V2 = V sinO cos4, v3 =v sin e sin (8) According to the general formula (5), the observed mean square velocities (i.e., v12, v22 and v32) are related to the distributionf(v) by the following equations 12 fffv2 cos2 e sin e f(v) dv dO dk,
If the velocity distribution functionf(v) were independent of the direction (spherical distribution) equations (9-11) lead to the well-known result
In fact, as is well known, the velocity distribution does depend upon the direction. Let ul, u2 and U3 be the velocity components along the three coordinate axes, and 1, m and n be the direction cosines of 0 V then v = lul + mu2 + nu3 and v2 = ul2u+ m2U22 + n2u32 (12) if we assume that there is no correlation between two different components so that uiui = 0 for i # j. This is the only assumption we need to make and it is of such a general nature that it will include all cases of practical interest. Since I = COS02, m = sin02 sin P2,( VOL. 36, 1950 equations (9-11) ean be rewritten in the forms 
a property independent of (01, (pi).
If furthermore we observe stars uniformly all over the sky (as for example a definite number of stars per unit area), the mean squares of the observed data will be averages with respect to 01 and (p1 as well as with respect to 0 and 4. Multiplying equations (14-16) by sin 0A dO, d(pl/(47r) and integrating over the entire celestial sphere, we finally get 45v12 = 5u12 + 5u22+ 5uS2 As u12 > u22 _ U32, it follows from these equations that V22 _ ?Il 2 v32; this inequality must be clearly valid since v2 is always in the direction of maximum mean motion.
Similar results can be obtained for the components of the tangential velocity v2' and v3' in the direction of minimum mean motion and in a direction perpendicular to it. For this purpose we choose the directions of minimum mean motion as the X-axis from which 01 and 02 are measured.
Evidently vi' does not change its meaning but still represents the radialvelocity. The final results can be written down by a cyclic change of the indices. Thus for a definite region of the sky we have vi'=Atu82 + B,U12 + Ctu2
( 1, 2, 3) ' (24) and the equations similar to (21-23) will be 45v'2 =5U82+ 5u12 + 5u22,
45v2'2 = 7U82+ 4U12 + 4U2 2 (26) 45v3=2=3u82 + 6u12 + 6u22.
(27) Hence in this case we have V32 > Vl 2 > 12. We can, of course, also express our results by choosing the direction of U2 as the X-axis; the final equations will be obtained by a further cyclic change of indices in ui.
It is of course clear that analogous relations between Vj2" and us2" can also be derived.
4. On a Possible Application of the Formulas of the Previous Setion.-If the direction of star streaming and the direction of minimum paean motion are assumed to be known, we may compute the axes of the velocity ellipsoid by means of the relations derived. Among the three components of velocity vi, v2 and v3 of the stars, the radial velocity v1 is the one which is most accurately determined. Therefore in practical applications it will be advisable to utilize only the observational material on the radial ve4ocities. This can be achieved by considering (14) only without using (15, 16) .
Dividing the whole sky into small regions of, say 100 square degrees we use for each region the equation 15Vrad = (1 + 2 cos2 0l)ul + (1 + 2 s1in2 Al sin2 (PI)U22 + (1 + 2 stip2 01 cos2 (oj)ug2. (28) Equation (28) The problem of radial oscillations of compressible gas spheres in hydrostatic equilibrium has so far been solved analytically for four different model configurations, three of which were discovered by Sterne,' while the fourth one was recently added by Prasad.2 In each case, the respective configuration proved to be capable of oscillating in a discrete set of frequencies dependent on the mean density and the ratio of specific heats of the material constituting the configuration. The writer has, however, recently pointed out3 that the assumptions made by Sterne and Prasad concerning the structure of their models were, in each case, such as. to reduce the differential equations to the hypergeometric form; the discrete character of the frequency spectra followed as a consequence of the fact that the respective hypergeometric series of unit radius were found to be divergent and had to be reduced to polynomials in order to maintain no variation in pressure over the free surface. Although the four models considered by Sterne and Prasad are characterized by outwardly very different distribution of density in their interiors, mathematically they all belong to the same type. This similarity, in turn, prompts us to inquire as to the possible existence of other models, of different constitution, whose eigen-amplitudes of radial oscillations may also be expressible in terms of hypergeometric series. Are the four known models the only ones possessing this property, or are there others of this class which have so far escaped discovery?
